The biomethanisation of pig wastes produces a significant amount of biogas and reduces the organic load of the effluent. This effluent contains an important amount of nutrients that may be recuperated by coagulation-floculation, with cationic polymers. The optimi zation of this process was studied and the characteristics of the solid wastes produced determined. This product is a typical protein concentrate whose value is discussed, as well as possible reutilizations for feeding purposes.
INTRODUCTION
Anaerobic treatment of wastewater is one of the possible strategies to control environ mental polution and to reutilize a significant fraction of potential chemical energy for energetic purposes through biomethanisation.
Nevertheless, after this process, in spite of liquid effluent we have a solid residual waste whose interest as a potential source of nitrogen, phosphorus, calcium, true pro tein and some vitamins had been already proved by the works of Steinberger (1985) .
OPERATIONAL CONDITIONS OF THE BIODIGESTOR
The material to be valorized was obtained from a complete mixing anaerobic digestor, functioning in mesophilic and thermophilic conditions, during about one year.
Four different retention time conditions had been selected to test the nutrients recupe ration process, respectively 15, 10, 7.5 and 5 days. 
RECUPERATION OF NUTRIENTS-OPTIMIZATION OF ASSAY PARAMETERS
The recuperation of the nutrients from the residual solid waste, derived from the bio methanisation process, was made using cationic polymers, which produce the coagulation -floculation of coloidal suspended solids, present in the treated effluent.
The parameters whose effect on nutrients recuperation had been tested are nature and quantity of applied polymer, relative centrifugation velocity, solids retention time, centrifugation time and temperature.
In every case the percentage recuperation obtained for each nutrient was calculated by the following expression, obtained by a mass balance calculation.
where
x Ci = concentration in the raw effluent before centrifugation Cs concentration in the residual solid after centrifugation Cc = concentration in the liquid phase First we have selected the polymer whose effect is supposed to be the most interesting, based on bibliographic indications (Stickney and Prairie, 1986) .
For this purpose we have fixed the quantity of product applied, the solids retention time in centrifugation process, the relative operational speed, the temperature and the solids retention time in the biodigestor. The results obtained, for the three tested polymers, whose commercial names are respectively 511 K, 522 K and 533 K, are presented in Table 2 , where values of % recuperation obtained for total solids, crude protein, phosphorus and calcium are summarized.
We may conclude that the highest recuperation was obtained with the polymer whose commer cial name was 522 K, which presents high molecular weight, positive electric charge in so lution and average level of ionic charge.
After the selection of the polymer we have tested different operational conditions, fi xing the solids retention time in the biodigestor (10 days) and the environmental tempe rature (180 C) . Results obtained are summarized in Table 3 , where variability of percentage recuperation of total solids, a function of three variables is presented. The conditions which indy ced a higher efficiency in solids recuperation are high relative centrifugation velocity (3000 x g) , low solids retention time in the centrifuge (15 minutes) and a high quantity of polymer applied (150 mg L) . These conclusions are in accordance with results obtained by others authors (Stickney and Prairie, 1986 ).
In the previous set of experiments the temperature where assays had been done was 180C. Adopting the best operational conditions deduced from results of Table 3 , we have compa red, for the effluent obtained with 10 days of retention time in biomethanisation diges tion, the influence of the temperature.
The % recuperation at 00 e was 58.7% and at 180 e was 59.0%. The influence of this fac tor seems negligeable and we have adopted environmental temperature in the following ex periments.
After the optimization of operational conditions for nutrients recuperation from solid waste obtained from biomethanisation processes, we have compared the efficiency obtained in what concerns total solids, ashes, N-Kjeldahl, phosphorus (in P2 0 5) and calcium, on effluents submitted to four different retention times (15, 10, 7.5 and 5 days respective ly). High 3000 x g Low 15 minutes Medium 100 mg.L -l 57 Low 1500 x g High 30 minutes Medium 100 mg.L -l 47 Number of samples n = 30 Low 1500 x � Low 15 minutes Medium 100 m � .L -l 46
Results are presented in Table 4 , showing the low variability of efficiency of recuperation according to the solids retention time imposed in the reactor. Table 5 . 
CONCLUSIONS
The utilization for feeding of the P.C. obtained. as a by-product from methanisation of pig waste,must be integrated in a real situation of animal breeding. The unity where bi � gas plant had been placed. is oriented for the production of pigs with an average liveweight of 60-80 Kg. whose feeding was based 011 soybean meal.
